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(54) |Title of the Device] DISPLAY DEVICE 
(57) (Abstract) 

|Object] [The object of the present device is] to improve the 
productivity and reliability of a display device that has a structure 
in which a display panel is clamped by a joined upper cover and 
lower cover. 

(Constitution) Holding parts 27 that position and hold the display 
panel 16 in contact with the outer edge parts, and suction disk 
parts 28 that are attached by suction in a resilient compressed 
state to one surface of the above-mentioned display panel 16, are 
formed on elastic members 25 that are attached in a fixed state to 
the inside surface of the upper cover 1 7. 
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(Claims] 

|Claim 11 A display device which is characterized by the fact that [A] this display device 
comprises: a frame-form lower cover which is open on one side; a flat-plate-form display panel 
whose second surface* is supported by the inside surface of this lower cover; a frame-form upper 
cover in which an opening window that faces the display part on the first surface* of the above- 
mentioned display panel is formed, and which is joined to the above-mentioned lower cover at 
the outer peripheral parts [of this upper cover]; and elastic parts in which [i] a mounting part that 
is attached in a fixed manner to the inside surface of the peripheral edge part in which the 
opening window of the above-mentioned upper cover is formed is formed on one surface of a 
main body part, [ii] a holding part that positions and holds the above-mentioned display panel in 
contact with the outer edge part is caused to protrude inward from the above-mentioned main 
body part, and [iii] suction disk parts that are attached by suction in a resilient compressed state 
to one surface of the above-mentioned display panel are integrally formed on the other surface of 
the above-mentioned main body part, and [B] the above-mentioned display panel is supported 
inside the above-mentioned two covers. 

JBrief Description of the Drawings] 

[Figure 1 ] Figure 1 is an exploded perspective view which shows an embodiment of the present 
device. 

(Figure 2] Figure 2 is a longitudinal sectional side view which shows a portion of the assembly 
process. 

(Figure 3] Figure 3 is a perspective view which shows the external appearance of the device. 
[Figure 4J Figure 4 is a longitudinal sectional side view which shows a conventional example. 
[Figure 5| Figure 5 is a plan view which shows the display panel. 

[Figure 6] Figure 6 is a perspective view which shows essential parts of the display panel in an 
enlargement. 

[Explanation of Symbols] 

15: Display device 
16: Display panel 

* Translator's note: The phrases "second surface" and "first surface" in this paragraph and in paragraphs 0007 and 
0016 are actually described as "the other surface" and "one surface," respectively, in the Japanese source document, 
with "the other surface" appearing before "one surface." 
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IFigurel) |Figure2) 
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[Figure 5) [Figure 6) 
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[Detailed Description of the Device) 
10001] 

(Field of Industrial Utilization] 

The present device relates to a display device having a structure in which a flat-plate-form 
display panel is disposed between an upper cover and a lower cover. 

10002] 

IPriorArt] 

A conventional example of a display device will be described with reference to Figures 4 
through 6. As in the example shown in Figure 4, this display device 1 has a structure in which an 
LCD (liquid crystal display) 2 constituting a flat-plate-form display panel is disposed between an 
upper cover 3 and a lower cover 4. For example, this display device is used as the display device 
of a personal computer (not shown in the figures), etc. Here, the LCD 2 of this display device 1 
is formed in a rectangular flat plate shape in which a display part 5 is positioned in substantially 
the central part [of the LCD]. As exemplified in Figures 5 and 6, molded supporting plates 7 in 
which respective through-holes 6 are formed are fastened to cut-out parts 8 in the four corners 
[of the LCD 2]. Furthermore, in this display device 1 , as indicated in the example shown in 
Figure 4, an opening window 9 that faces the display part 5 of the above-mentioned LCD 2 is 
formed in the above-mentioned upper cover 3, and cylindrical stepped bosses 10 and wall-form 
ribs 1 1 are caused to protrude from the four corners on the back surface of this upper cover 3. 
Accordingly, in this display device 1 , the ribs 1 1 of the above-mentioned upper cover 3 contact 
the corner parts of the supporting plates 7 of the above-mentioned LCD 2, and the above- 
mentioned stepped bosses 10 engage with the through-holes 6 of the supporting plates 7 of the 
above-mentioned LCD 2; furthermore, the supporting plates 7 of the above-mentioned LCD 2 
that are engaged on these stepped bosses 10 are held by hollow bosses 12 that are caused to 
contact the surface of the above-mentioned lower cover 4. Moreover, in this display device 1 , a 
light-transmitting plate 1 3 consisting of an acrylic resin plate, etc., is mounted in the opening 
window 9 of the above-mentioned upper cover 3, and packing 14 consisting of an elastic material 
such as a sponge tape is mounted between the back surface of this light-transmitting plate 13 and 
the surface of the above-mentioned LCD 2. 

|0003J 
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In the case of such a construction, the display part 5 of the LCD 2 faces the opening window 
9 of the upper cover 3 in this display device 1 . Accordingly, the display image of the display 
part 5 of this LCD 2 can be viewed via the opening window 9 in the upper cover 3. 

|0004J 

[Problems that the Device is to Solve] 

In the above-mentioned display device 1 , the LCD 2 is disposed between the covers 3 and 4 
so that the display part 5 faces the opening window 9 in the upper cover 3. In order to position 
and hold the LCD 2 in this manner, supporting plates 7 that are engaged with stepped bosses 10 
and ribs 1 1 on the upper cover 3 are fastened to cut-out parts 8 formed in the four corners of the 
LCD 2. 

|0005] 

In this case, however, since supporting plates 7 constituting separate parts are fastened [to the 
LCD 2] after cut-out parts 8 are formed in the four corners of the LCD 2 by cutting or the like, 
the machining work is complicated, and the number of parts required is increased; accordingly, 
[such a technique] is undesirable. 

|0006] 

Furthermore, in the above-mentioned display device 1 , rattling of the LCD 2 caused by 
vibration, etc., is prevented by press- fitting packing 14 between the upper cover 3 and the LCD 
2. However, even though the packing 14 disposed in this manner can prevent displacement of 
the LCD 2 in the forward-rearward direction, this packing cannot prevent displacement in the 
planar direction. In actuality, therefore, the LCD 2 shows rattling, etc., in the planar direction 
inside the covers 3 and 4, so that the reliability of the display device 1 in terms of assembly drops 
as a result of positional deviation of the LCD 2. Furthermore, the "planar direction" described 
here refers to the two-dimensional direction parallel to the surface of the LCD 2. 

10007] 

|Means for Solving the Problems] 

A frame-form lower cover which is open on one side is provided, a flat-plate-form display 
panel whose second surface is supported by the inside surface of this lower cover is provided, a 
frame-form upper cover is provided in which an opening window that faces the display part on 
the first surface of the above-mentioned display panel is formed, and which is joined to the 
above-mentioned lower cover at the outer peripheral parts [of this upper cover], and elastic parts 
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are provided in which [i] a mounting part that is attached in a fixed manner to the inside surface 
of the peripheral edge part in which the opening window of the above-mentioned upper cover is 
formed is formed on one surface of a main body part, [ii] a holding part that positions and holds 
the above-mentioned display panel in contact with the outer edge part is caused to protrude 
inward from the above-mentioned main body part, and [iii] suction disk parts that are attached by 
suction in a resilient compressed state to one surface of the above-mentioned display panel are 
integrally formed on the other surface of the above-mentioned main body part. Furthermore, the 
above-mentioned display panel is supported inside the above-mentioned two covers. 

|0008] 
[Operation] 

The elastic parts can position the display panel by means of the holding parts, and can 
resiliency hold the display panel by means of the suction disk parts. Accordingly, since there is 
no need to cut the four corners of the display panel or to fasten separate parts [to the display 
panel] as in conventional display devices, the productivity is good. Moreover, the elastic parts 
can hold the display panel in a resilient manner by means of the holding parts and suction disk 
parts so that displacement in both the forward-rearward direction and the planar direction is 
impossible. Accordingly, rattling of the display panel inside the covers is prevented, so that the 
reliability in terms of assembly is also good. 

|0009] 

[Embodiments] 

An embodiment of the present device will be described based on Figure 1 through 3. First, 
this display device 15 has a structure in which an LCD 1 6 constituting a display panel is 
disposed between an upper cover 1 7 and a lower cover 1 8; furthermore, as in the example shown 
in Figure 3, this is disposed as the display device of a personal computer 19 here. 

|00101 

Here, in this display device 15, as exemplified in Figures 1 and 2, the LCD 16 is formed in 
the form of a rectangular flat plate with a display part 20 positioned in substantially the central 
part. A [light-]transmitting plate 22 is mounted in a rectangular opening window 21 that is 
formed in the above-mentioned upper cover 17 in a position facing this display part 20. 
Furthermore, in this display device 1 5, recessed parts 23 are formed in the four corners of the 
back surface of the above-mentioned upper cover 1 7, and projecting parts 24 constituting 
mounting parts that are engaged with these recessed parts 23 in a manner that allows free 
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engagement and disengagement are formed on the surfaces of attachment rubbers 25 that 
constitute elastic parts. Here, in these attachment parts 25, wall-form holding parts 27 are 
disposed in upright positions on the two connected outer edge parts of the back surfaces of 
rectangular flat-plate-form main body parts 26, and four suction disk parts 28 are caused to 
protrude from substantially the entire area of the back surface of [each of] the above-mentioned 
main body parts 26. 

(00111 

Furthermore, in this display device 1 5, the holding parts 27 of the above-mentioned 
attachment rubbers 25 that are mounted in a fixed manner by the engagement of the projecting 
parts 24 with the recessed parts 23 of the above-mentioned upper cover 1 7 contact the outer edge 
parts of the four corners of the above-mentioned LCD 16, and the above-mentioned suction disk 
parts 28 are attached by suction to the surfaces of the four corners of the above-mentioned LCD 
16, so that this LCD 16 is positioned by the holding parts 27 of the above-mentioned attachment 
rubbers 25 and resiliently held by the suction disk parts 28 in a state in which the back surface 
[of the LCD 1 6] contacts the surface of the above-mentioned lower cover 1 8. 

|0012] 

In the case of such a construction, since the display part 20 of the LCD 16 faces the opening 
window 21 of the upper cover 1 7 in this display device 1 5, the display image of the display part 
20 of this LCD 1 6 can be viewed via the opening window 21 in the upper cover 1 7. 

(0013) 

Furthermore, when this display device 1 5 is to be assembled, as illustrated in Figure 2 (a) as 
an example, the attachment rubbers 25 are mounted on the four corners of the upper cover 17 by 
engaging the projecting parts 24 with the recessed parts 23, and the LCD 16 is placed on the 
suction disk parts 28 of these attachment rubbers 25. Then, in this state, the lower cover 1 8 is 
joined to the upper cover 17 from above the LCD 16, so that the LCD 16 is retained and held on 
the surface of the lower cover 1 8 by the resilient force of the suction disk parts 28 of the 
attachment rubbers 25 that adhere tightly to the surface as exemplified in Figure 2 (b). 

10014) 

Here, in this display device 15, the attachment rubbers 25 that are mounted in a fixed manner 
by the engagement of the projecting parts 24 with the recessed parts 23 of the upper cover 17 as 
described above position the LCD 16 by means of the holding parts 27 and resiliently hold the 
LCD 16 by means of the suction disk parts 28. As a result, in this display device 15, there is no 
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need to cut the four corners of the LCD 2 and fasten separate parts [to the LCD 2] as in the 
above-mentioned conventional display device 1. Accordingly, manufacture is easy, and the 
number of required parts is also reduced. Furthermore, this display device 1 5 is constructed so 
that the attachment rubbers 25 resiliently hold the LCD 1 6 by means of the holding parts 27 and 
suction disk parts 28 in such a manner that displacement is impossible in both the forward- 
rearward direction and planar direction. Accordingly, rattling of the LCD 16 inside the covers 
1 7 and 1 8 is prevented, so that the reliability in terms of assembly is good. 

|0015| 

Furthermore, in the display device 15 of the present embodiment, an LCD 16 was indicated 
as an example of the flat-plate- form display panel. However, the present device can also be 
applied to a plasma display or electrochromic display, etc. 

|0016] 

[Effect of the Device] 

In the present device, as was described above, frame-form lower cover which is open on one 
side is provided, a flat-plate-form display panel whose second surface is supported by the inside 
surface of this lower cover is provided, a frame-form upper cover is provided in which an 
opening window that faces the display part on the first surface of the above-mentioned display 
panel is formed, and which is joined to the above-mentioned lower cover at the outer peripheral 
parts [of this upper cover], and elastic parts are provided in which [i] a mounting part that is 
attached in a fixed manner to the inside surface of the peripheral edge part in which the opening 
window of the above-mentioned upper cover is formed is formed on one surface of a main body 
part, [ii] a holding part that positions and holds the above-mentioned display panel in contact 
with the outer edge part is caused to protrude inward from the above-mentioned main body part, 
and [iii] suction disk parts that are attached by suction in a resilient compressed state to one 
surface of the above-mentioned display panel are integrally formed on the other surface of the 
above-mentioned main body part. Furthermore, the above-mentioned display panel is supported 
inside the above-mentioned two covers. As a result, [the present device] has the following 
effects: namely, these elastic parts can position the display panel by means of the holding parts, 
and can resiliently hold the display panel by means of the suction disk parts, so that there is no 
need to cut the four corners of the display panel and fasten separate parts [to the display panel] as 
in a conventional display device. Accordingly, the productivity is good. In addition, since the 
elastic parts can resiliently hold the display panel by means of the holding parts and suction disk 
parts in such a manner that displacement is impossible in both the forward -rearward direction 
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and planar direction, rattling of the display panel inside the covers is prevented, so that the 
reliability in terms of assembly is also good. 
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